Structural and functional characterization of striated ducts isolated from the rabbit mandibular salivary gland.
Ductal elements within salivary glands are responsible for modifying the electrolyte composition of primary saliva secreted by the acini. To study the mechanism and regulation of the transport processes involved requires a suitable preparation of functional ducts. To this end we have isolated intralobular ducts from rabbit mandibular salivary glands using the technique of tissue dissociation and microdissection. Light and electron microscopy demonstrated that the ducts corresponded ultrastructurally to striated intralobular ducts of the intact gland. Ducts could be maintained in tissue culture on polycarbonate filter rafts for up to 36 h, during which time the ends of the ducts did not usually seal. The overall resting content of ductal adenosine 3',5'-cyclic monophosphate (cyclic AMP) was 16.0 +/- 3.0 fmol mm-1 and increased dose dependently in response to stimulation with the beta-adrenoceptor agonist isoprenaline (10(-9)-10(-4) M; concentration required to produce a half-maximal response, K0.5 = 2.1 x 10(-6) M). The response to isoprenaline was blocked by the antagonist propranolol. Intracellular cyclic AMP content was also raised by the adenylate cyclase activator forskolin and by prostaglandin E2. Acetylcholine (3 x 10(-8)-10(-5) M) caused a dose-dependent and maintained rise in [Ca2+]i (K0.5 = 2.5 x 10(-7) M). This increase in [Ca2+]i could be reversed by the muscarinic antagonist atropine and appeared to result from a combination of mobilization of intracellular Ca2+ stores and entry of Ca2+ from the extracellular fluid. Noradrenaline induced only a very small, mainly transient rise in [Ca2+]i while phenylephrine failed to increase [Ca2+]i at all. Vasoactive intestinal peptide (5 x 10(-7) M) also produced a marginal, maintained rise in [Ca2+]i. Substance P, bombesin, isoprenaline, and prostaglandin E2 did not elevate [Ca2+]i. Application of the calcium ionophore ionomycin induced a substantial maintained rise in [Ca2+]i. Taken together, these results indicate that isolated and cultured striated ducts (i) possess intact beta-adrenoceptors coupled to adenylate cyclase, putative receptors for prostaglandin E2 and muscarinic receptors, and (ii) represent a viable preparation for the study of the transport mechanisms involved in the ductal modification of salivary fluid composition.